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0 Circuit for automatically adjusting signal separation in Y/C separation comb filter. 



© For realizing more accurately a signal separation 
of a luminance signal and a chrominance signal, a 
signal separation automatic adjusting circuit in a YC 
separation comb filter includes an amplitude adjust- 
ing loop for detecting a level of a color signal com- 
ponent remaining in the separated luminance signal 
to adjust amplitudes in an image signal and a 1H 
delayed image signal, a first phase adjusting loop for 
adjusting phases of the image signal and the 1H 



delayed image signal which are respectively inputted 
into an adder, and a second phase adjusting loop for 
adjusting phases of the image signal and the 1H 
delayed image signal in the manner of suppressing 
the color signal remaining in the luminance signal. 
According to the constitution, it is possible to pre- 
vent an intermix of the color signal component into 
the luminance, thereby obtaining the YC separation 
automatic adjusting circuit having a high accuracy. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a YC separa- 
tion circuit for separating a luminance (Y) signal 
and a chrominance (C) signal from image signals 
by means of a comb filter, and more specifically, to 
a YC separation automatic adjusting circuit having 
a function for automatically adjusting a signal sepa- 
ration. 

There is described first a conventional YC sep- 
aration circuit in reference with FIG. 1 showing an 
example of a so-called comb filter. The comb filter 
uses characteristics of carrier color signals in which 
a phase is inverted by 180 degrees each horizontal 
scanning so as to separate a luminance signal and 
a chrominance signal on the basis of the sum and 
difference of two signals having a time difference 
corresponding to one horizontal scanning time 
(1H). In this example, a level of a delay image 
signal is adjusted in the manner that amplitudes of 
two image signals are equal to each other, and a 
shift amount of phase of the delay image signal is 
adjusted in the manner that the phase difference 
between two image signals becomes an exact 1H. 
By adding with such adjusting, chrominance sig- 
nals are interposed with the same amplitude and 
the phase difference of 180 degrees each other at 
an addition and subtraction of two image signals, 
namely, the luminance signal is separated by the 
addition and the chrominance signal is separated 
by the subtraction. 

In detail, in FIG. 1, an image signal is supplied 
to an input terminal 1 from a tuner or a video tape 
recorder (not shown). The image signal is delayed 
for a time corresponding to one horizontal scanning 
time by means of a delay element 5 for delaying a 
signal such as a charge coupled device (abbre- 
viated in a CCD hereafter) and the like so as to be 
a delayed image signal which is supplied through a 
variable gain circuit 6 and a variable phase shift 
circuit 7 to each one of input terminals of a sub- 
tracter 10 and an adder 11, respectively. There is 
supplied the image signal which is not passed 
through the delay element 5, to each of the other 
input terminals of the subtracter 10 and the adder 
11, respectively. The subtracter 10 subtracts the 
delayed image signal from the image signal both of 
which phases of respective chrominance signals 
are different from 180 degrees each other, thereby 
offsetting a luminance signal component to output 
a chrominance signal to an output terminal 2. The 
adder 11 adds the delayed image signal with the 
image signal both of which phases of respective 
chrominance signals are different from 180 degrees 
each other, thereby offsetting a chrominance signal 
to output a luminance signal to an output terminal 
3. 



The image signal supplied to the input terminal 
1 and the delayed image signal outputted from the 
variable phase shift circuit 7 are supplied to a level 
detection circuit 8 and a phase detection circuit 9. 

5 To both of the detection circuit 8 and 9, a burst 
gate pulse is supplied corresponding to a position 
of a color burst signal interposed on the image 
signal, the color burst signal which is supplied 
through another input terminal as a burst gate 

w pulse input terminal 4. 

The level detection circuit 8 comprises a gate 
circuit which is controlled with respect to an "ON" 
condition by a burst gate pulse, a pair of full-wave 
rectification circuits, and a pair of low-pass filters. 

w One of the level detectors detects a level of the 

color burst signal in the image signal, while the 
other level detector detects a level of the color 
burst signal in the delayed image signal. Further- 
more, detected two signal levels are supplied to a 

20 differential amplifier (not shown in the figure) which 
detects the difference between the levels. The level 
difference is supplied to the variable gain circuit 6 
as a gain control signal for adjusting the levels of 
the image signal and the delayed image signal 

25 respectively supplied to each of the input terminals 
of the subtracter 10 and the adder 11 in the man- 
ner that the levels of both of the signals are equal 
to each other. 

The phase detection circuit 9 comprises a pair 

30 of gate circuits, a pair of 90-degree phase shifters, 
a pair of multipliers, and a pair of low-pass filters 
which smooth outputs of the multipliers, respec- 
tively. The image signal is supplied to one of input 
terminals of the multiplier through the gate circuit 

35 and the 90-degree phase shifter on one side, while 
the delayed image signal is supplied to the other of 
input terminals of the multiplier through the gate 
circuit and the 90-degree phase shifter on the other 
side. The phase detection circuit 9 corresponds to 

40 the supply of the burst gate pulse, compares 
phases of the color burst signals of the image 
signal and the delayed image signal, respectively, 
and supplies an error signal as a phase shift ad- 
justing signal to the variable phase shift circuit 7 

45 corresponding to the phase difference of the image 
signal and delayed image signal, thereby adjusting 
the phase difference to be kept to 180 degree 
between the color signals of two image signals 
which are supplied to the subtracter 10 and the 

50 adder 1 1 , respectively. 

An ensure of a detecting precision of the level 
detection circuit and the phase detection circuit is 
essential to operate the above-mentioned YC sepa- 
ration automatic adjusting circuit along the purpose 

55 of the provision thereof. It is generally required that 
a signal separation performance should be more 
than -30 dB in the YC separation. Therefore, the 
above-mentioned level detection circuit and phase 
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detection circuit are required to have a high detect- 
ing precision. 

However, it is quite difficult to precisely make 
the 90 degree phase shift circuit which uses in the 
phase detector. Furthermore, even though an am- 
plitude and a phase of the image signal and the 
delayed image signal which are supplied to the 
adder and subtracter, coincide with each other, 
there are a discrepancy of the gain with respect to 
two input signals into the adder and subtracter and 
a discrepancy of the signal delay time, thereby 
reducing a signal noise ratio (S/N) of the signal 
separation caused by the addition and subtraction 
of the image signal and delayed image signal. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention 
is to provide a YC separation automatic adjusting 
circuit capable of more precisely separating a lu- 
minance signal from a chrominance signal in an 
image signal. 

In order to achieve the above object, a YC 
separation automatic adjusting circuit according to 
the present invention comprises a first signal path 
for transmitting an image signal; a second signal 
path for transmitting a delayed image signal which 
is generated from the image signal by delaying for 
a predetermined time; a subtracter for obtaining a 
chrominance signal by a subtraction between the 
image signal through the first signal path and the 
delayed image signal through the second signal 
path; an adder for obtaining a luminance signal by 
an addition of the image signal through the first 
signal path and the delayed image signal through 
the second signal path; reference color burst signal 
generation means for generating a reference color 
burst signal having the same phase as a color 
burst signal which is included at least in the image 
signal; a residual burst signal level detection circuit 
for performing a synchronous detection of a color 
burst signal component of the luminance signal on 
the basis of the reference color burst signal to 
generate a level control signal corresponding to a 
level of the color burst signal component remaining 
in the luminance signal; a first phase detection 
circuit for generating a first phase shift control 
signal corresponding to a phase difference be- 
tween color burst signals each other which are 
taken out from the image signal and the delayed 
image signal, respectively; a second phase detec- 
tion circuit for performing a phase detection of the 
color burst signal component of the luminance sig- 
nal on the basis of the reference color burst signal 
and for generating a second phase shift control 
signal corresponding to a phase difference be- 
tween the color burst signals each other remaining 
in the reference color burst signal and the lu- 



minance signal, gain adjusting means for adjusting 
a gain between the first and second signal paths 
corresponding to the level control signal; and delay 
adjusting means for adjusting a delay between the 

5 first and second signal paths corresponding to the 
first and second phase shift control signals. 

The residual burst signal level detection circuit 
comprises a phase synchronous type level detector 
(a multiplier and a low pass filter) to which the 

w color burst signal and the separated luminance 
signal are supplied, thereby extracting the level of 
the burst signal component remaining in the lu- 
minance signal. The gain between the first and 
second signal paths is regulated in the manner of 

75 offsetting the residual color burst signal component 
corresponding to the extracted level. 

The first phase detection circuit roughly regu- 
lates the delay time difference between the first 
and second signal paths in the manner of removing 

20 a phase difference between the color burst signals 
included in the image signal and the delayed im- 
age signal, respectively. The second phase detec- 
tion circuit minutely regulates the delay time dif- 
ference between the first and second signal paths 

25 in the manner of removing the residual component 
of the chrominance signal from the luminance sig- 
nal. 

As a result, three feedback loops are formed to 
sufficiently suppress the color burst components 

30 remaining in the luminance signals, thereby obtain- 
ing a YC separation automatic adjusting circuit hav- 
ing a high accuracy. 

As described above, by the YC separation 
automatic adjusting circuit according to the present 

35 invention, since there are provided a level feedback 
loop, a feedback loop for roughly adjusting a 
phase, and a feedback loop for minutely adjusting 
a phase between a delaying path and a non-delay- 
ing path of the image signal in order to sufficiently 

40 suppress the color burst components remaining in 
an output of the adder of the comb filter, it is 
possible to obtain the YC separation automatic 
adjusting circuit having a high accuracy and ca- 
pable of suppressing a cross talk component in the 

45 luminance signal as low as possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
50 FIG. 1 is a circuit diagram showing the conven- 
tional YC signal separation automatically adjust- 
ing circuit; 

FIG. 2 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
55 ing to a first embodiment of the present inven- 
tion; 

FIG. 3 is a circuit diagram showing a detailed 
configuration of a multiplier of the YC signal 
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separation circuit used in all embodiments from 
first to eighth of this invention; 
FIG. 4 is a chart of signal waveforms for explain- 
ing operation of the multiplier shown in FIG. 3; 
FIG. 5 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a second embodiment of the present 
invention as a concrete example of the circuit 
shown in FIG. 2; 

FIG. 6 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a third embodiment of the present inven- 
tion as another concrete example of the circuit 
shown in FIG. 2; 

FIG. 7 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a fourth embodiment of the present inven- 
tion having a configuration different from the 
circuit shown in FIG. 2; 

FIG. 8 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a fifth embodiment of the present inven- 
tion as a concrete example of the circuit shown 
in FIG. 7; 

FIG. 9 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a sixth embodiment of the present inven- 
tion as another concrete example of the circuit 
shown in FIG. 7; 

FIG. 10 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a seventh embodiment of the present 
invention having a configuration different from 
the circuits shown in FIGS. 2 and 7; 
FIG. 11 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to an eighth embodiment of the present 
invention as a concrete example of the circuit 
shown in FIG. 10; 

FIG. 12 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a ninth embodiment of the present inven- 
tion having a configuration different from the 
circuits shown in FIGS. 2, 7 and 10; and 
FIG. 13 is a block diagram showing a YC signal 
separation automatically adjusting circuit accord- 
ing to a tenth embodiment of the present inven- 
tion as a concrete example of the circuit shown 
in FIG. 12. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There will be described in detail a YC separa- 
tion circuit according to preferred embodiments of 
the present invention in reference with the attached 
drawings. FIG. 2 shows an example of the present 
invention. Portions in FIG. 2 which correspond to 



those in FIG. 1, is attached with the same nu- 
merals, thereby eliminating the duplicated descrip- 
tion. 

An image signal supplied to an input terminal 1 

5 is delayed corresponding to a 1H by a delay ele- 
ment 5 such as a charge coupled device (CCD) 
and the like to generate a delay image signal so as 
to supply to one input terminals of a subtracter 10 
and an adder 11, respectively, through a variable 

w gain circuit 6 and a variable phase shift circuit 7. 
The image signal which is not passed through the 
delay element 5, is supplied to the other internal 
terminals of the subtracter 10 and adder 11. Here, 
a first signal path is formed by a signal path from 

w the input terminal 1 to the other input terminals of 
the subtracter 10 and the adder 11, respectively. A 
second signal path is formed by a signal path from 
the input terminal 1 through the delay element 5, 
the variable gain circuit 6 and the variable phase 

20 shift circuit 7 to one input terminals of the sub- 
tracter 10 and the adder 11, respectively. The 
subtracter 10 performs a subtraction between the 
image signal and the delayed image signal in 
which phases of chrominance signals included in 

25 both signals are 180 degrees different from each 
other, separates the chrominance signal by offset- 
ting luminance signal components, and outputs the 
chrominance signal to an output terminal 2. The 
adder 11 adds the image signal and the delayed 

30 image signal in which phases of chrominance sig- 
nals of both signals are 180 degrees different 
froma each other, separates the luminance signal 
by offsetting chrominance signal components, and 
outputs the luminance signal to an output terminal 

35 3. In order to sufficiently offset the luminance sig- 
nal or the chrominance signal, it is possible to 
coincide with the amplitudes and phases between 
the image signal and the delayed image signal in 
the adder and the subtracter under the condition 

40 that correlation between adjacent scanning lines is 
high. Therefore, there are provided residual burst 
signal level detection circuit 21 , a first phase detec- 
tion circuit 22 and a second phase detection circuit 
23. 

45 The residual burst signal level detection circuit 

21 detects a level of color burst signal components 
remaining in the separated luminance signal. The 
detected level is supplied as a gain control signal 
to the variable gain circuit 6 as gain adjusting 

50 means to regulate an amplitude of the delayed 
image signal supplied to the adder 1 1 in the man- 
ner that the residual level of the color burst signal 
components is suppressed. 

A feedback loop is formed for roughly adjusting 

55 an amplitude of the delayed image signal in the 
manner that the residual level of the color burst 
signal components is suppressed by the variable 
gain circuit 6, the variable phase shift circuit 7, the 
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subtracter 10 and the residual burst signal level 
detection circuit 21 . 

The first phase detection circuit 22 compares 
both of the color burst signals of the image signal 
and the delayed image signal to detect the phase 
difference. The first phase shift control signal cor- 
responding to the phase difference is supplied to 
the variable phase shift circuit 7 as delay adjusting 
means to regulate phases of the image signal and 
the delay image signal which are supplied to the 
subtracter 10 and the adder 11. A roughly adjusting 
feedback loop for a phase control is formed by the 
variable phase shift circuit 7 and the first phase 
detection circuit 22. 

When the color burst signal remains in the 
luminance signal as an output of the adder 11, the 
second phase detection circuit 23 compares 
phases of the color burst signal and the residual 
burst signal to output the phase difference. The 
second phase shift control signal corresponding to 
the phase difference is supplied to the variable 
phase shift circuit 7 to be minutely adjusted in the 
manner that the color burst signal does not remain 
in the luminance signal which is positioned at the 
output terminal of the adder 11, namely, the 
chrominance signal in the luminance signal is suffi- 
ciently removed, thereby performing a minute ad- 
justment for the phase shift of the delayed image 
signal. The variable phase shift circuit 7, the adder 
11 and the second phase shift detection circuit 23 
form a minute adjusting feedback loop for a phase 
(signal delay) control. An adder 24 adds an output 
of the second phase detection circuit 23 with an 
output of the first phase detection circuit 22 so as 
to supply an additional signal to the variable phase 
shift circuit 7. 

The residual burst signal level detection circuit 
21 can be constituted from a multiplier 21a and a 
low pass filter 21b. The multiplier 21a is comprised 
of a double balance type differential amplifier 
driven by a current source l G , as shown in FIG. 3, 
thereby supplying the luminance signal and the 
image signal through two input terminals 3* and 1* 
of the differential amplifier, respectively. A burst 
gate pulse is supplied to a gate 44 through a 
terminal 4* which is connected to the terminal 4, to 
extract the color burst signal from the image signal. 
Furthermore, a component corresponding to the 
color burst signal is extracted from the luminance 
signal to input it into the multiplier. The burst gate 
pulse is generated in a burst gate pulse generation 
circuit 4a so as to supply to the gate through the 
terminal 4. 

FIG. 4 shows operation of the multiplier. As 
shown in a mode I in FIG. 4, when a signal S A 
corresponding to the color burst signal in the im- 
age signal and a signal S B corresponding to the 
residual burst signal component in the luminance 



signal are existing under a condition of an in-phase, 
an output Oi of the multiplier becomes a current 
more than l 0 /2 and an output 0 2 becomes a current 
less than l Q /2. When the signal S B is a negative- 

5 phase corresponding to the signal S A as shown in 
a mode II, an output d of the multiplier becomes a 
current less than l Q /2 and an output 0 2 becomes a 
current more than l Q /2. When the burst signal com- 
ponent does not remain in the signal S B as shown 

w in a mode III, the outputs Oi and O2 of the multi- 
plier become a constant current l Q /2, respectively. 
Namely, when the outputs are under the condition 
of "Oi = O2", the luminance signal has no 
chrominance signal. Accordingly, the difference 

15 signal between the outputs Oi and O2 are supplied 
to the variable gain circuit 6 through the low pass 
filter 21b so as to enable the suppression of the 
chrominance signal component in the luminance 
signal. Since only the color burst signal is supplied 

20 to the input terminal on one side of the multiplier, it 
is possible to use not only image signal but also 
the delayed image signal and the chrominance 
signal. 

Even though the adjusting circuit according to 

25 the first embodiment shown in FIG. 2 has the 
detailed configuration with respect only to the re- 
sidual level detection circuit 21, the first and sec- 
ond phase detection circuits 22 and 23 also can 
provide the detailed configuration as shown in FIG. 

30 5 showing a YC separation automatically adjusting 
circuit according to a second embodiment of the 
present invention. 

In FIG. 5, the first phase detection circuit 22 is 
comprised of the a multiplier 22a, a 90 degree 

35 phase shifter 22b and a low pass filter 22c. The 
delayed image signal is delayed with 90 degrees 
by the 90 degree phase shifter 22b in a phase of a 
carrier color signal to be supplied to one input 
terminal of the multiplier 22a. The image signal is 

40 supplied to the other input terminal of the multi- 
plier. The multiplier 22a can be used by the same 
constitution shown in FIG. 3. The waveforms of the 
color burst signal of the image signal and the color 
burst signal which is shifted in a phase with 90 

45 degrees and exists in the delayed image signal, 
are shaped by a limiter (not shown) and after that, 
are multiplied with each other. The multiplied out- 
put is smoothed by the low pass filter 22c. When 
the phases of the image signal and the delayed 

50 image signal are equal to each other, an average 
value of the output Oi of the multiplier is equal to 
an average value of the output O2 of the multiplier. 
When the image signal delays with the delayed 
image signal, the average value of the output Oi of 

55 the multiplier decreases, while the average value of 
the output 0 2 increases. When the image signal 
advances to the delayed image signal, the average 
value of the output Oi of the multiplier increases, 
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while the average value of the output O2 de- 
creases. The difference signal between such two 
average values of the outputs is supplied to the low 
pass filter so as to obtain the first phase shift 
control signal. The first phase shift control signal is 
supplied through an adder 24 to the variable phase 
shift circuit 7 in which the phase of the delayed 
image signal is regulated. 

The second phase detection circuit 23 is com- 
prised of a multiplier 23a, a 90 degree phase 
shifter 23b and a low pass filter 23c. The delayed 
image signal is delayed with 90 degrees in the 
phase of the carrier color signal by the 90 degree 
phase shifter 22b so as to supply the delayed 
signal to one of input terminals of the multiplier 
23a. The luminance signal is supplied to the other 
input terminal of the multiplier 23a. The multiplier 
23a can be used from the same constitution as 
shown in FIG. 3. The waveforms of the color burst 
signal remaining in the luminance signal and the 
color burst signal of the delayed image signal 
which is shifted of the phase with 90 degrees, are 
shaped by a limiter (not shown) so as to be multi- 
plied. The multiplied output is smoothed by the low 
pass filter 23c. When the chrominance signal does 
not exist in the luminance signal, the average value 
of the output O1 is equal to the average value of 
the output 0 2 of the multiplier. When the chromin- 
ance signal remains in the luminance signal be- 
cause the image signal delays to the delayed im- 
age signal, the average value of the output O1 of 
the multiplier decreases, while the average value of 
the output O2 increases. On the contrary, when the 
chrominance signal remains in the luminance sig- 
nal because the image signal advances to the 
delayed image signal, the average value of the 
output O1 increases, while the average value of the 
output 0 2 decreases. The difference signal be- 
tween two average values of the outputs O1 and 0 2 
is supplied to the low pass filter 23b in which the 
second phase shift control signal can be obtained. 
The second phase shift control signal is supplied 
through the adder 24 to the variable phase shift 
circuit 7, in which the phase of the delayed image 
signal is minutely adjusted. 

The first phase detection circuit 22 detects the 
phases between both the burst signals of the de- 
layed image signal and the non-delayed image 
signal, while the second phase detection circuit 23 
detects the phases between the reference signal 
(the burst signal) and the differential value obtained 
by the adder 24. Accordingly, the reference axes 
for the detection are different from each other in 
the first and second phase detection circuits 22 
and 23. Therefore, since the first and second phase 
detection circuits are used together, it is possible 
to realize an excellent phase detection having high- 
er accuracy. 



Next, there will be described in detail a YC 
separation signal automatically adjusting circuit ac- 
cording to a third embodiment of the present inven- 
tion with reference to FIG. 6. 

5 The adjusting circuit relating to the third em- 

bodiment has a configuration that the 90 degree 
phase shifter 22b of the first phase detection circuit 
22 serves as a 90 degree phase shifter of the 
second phase detection circuit 23, and the LPF 22c 

10 of the first phase detection circuit 22 serves as a 
LPF of the second phase detection circuit 23. 
Namely, in FIG. 6, the first phase detection circuit 
22 comprises the multiplier 22a, 90 degree phase 
shifter 22b and LPF 22c, while the second phase 

15 detection circuit 23 comprises the multiplier 23a, 
90 degree phase shifter 22b and LPF 22c. The 
multiplier 22a and 23a have the same configura- 
tions in detail as that shown in FIG. 3, respectively. 
There is described operation of the adjusting 

20 circuit according to the third embodiment with ref- 
erence to FIG. 6. The delayed image signal output- 
ted from the variable phase shift circuit 7, is sup- 
plied to the 90 degree phase shifter 22b which 
further delays the delayed image signal with 90 

25 degree by a phase of the carrier color signal so as 
to supply it to particular one terminal of input 
terminals of the multipliers 22a and 23a, respec- 
tively. 

The multiplier 22a of the first phase detection 

30 circuit 22 performs operation as the same as that 
of the multiplier 22a of the second embodiment 
shown in FIG. 5, and the multiplier 23a of the 
second phase detection circuit 23 performs opera- 
tion as the same as that of the multiplier 23a of the 

35 second embodiment shown in FIG. 5. 

The outputs of the multipliers 22a and 23a are 
supplied to the LPF 22c to be smoothed, respec- 
tively. The LPF 22c supplies the first phase control 
signal to the variable phase shift circuit 7 when the 

40 LPF 22c functions as one component of the first 
phase detection circuit 22, while the LPF 22c sup- 
plies the second phase control signal to the vari- 
able phase shift circuit 7 when the LPF 22c func- 
tions as one component of the second phase de- 

45 tection circuit 23. The variable phase shift circuit 7 
adjusts the delayed image signal corresponding to 
the first phase shift control signal and minutely 
adjusts the delayed image signal corresponding to 
the second phase shift control signal. 

50 Then, there is described an adjusting cirucit 

according to a fourth embodiment of the present 
invention with reference to FIG. 7. The adjusting 
circuit of the fourth embodiment has the same 
constitution as the adjusting circuit of the first em- 

55 bodiment shown in FIG. 2 with respect to the 
residual level detection circuit 21 and the first and 
second phase detection circuits 22 and 23, and the 
different point between the first through third em- 
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bodiments and the fourth embodiment is that the 
inputs of the 90 degree phase shifters of the first 
and second phase detection circuits 22 and 23 are 
both of the outputs of the subtracter 10. Accord- 
ingly, even though the adjusting circuit of the fourth 
embodiment does not perform a signal processing 
by inputting the delayed image signal such as the 
previous embodiments, the adjusting circuit of the 
fourth embodiment inputs the chrominance signal 
as an output of the subtracter 10 to shift a phase of 
the chrominance signal with 90 degree, repactively 
multiplies the phase shifted chrominance signal 
with image signal and with the lumninance signal, 
thereby roughly and minutely adjusts the amplitude 
of the delayed image signal. 

FIG. 8 shows an adjusting circuit according to 
a fifth embodiment as more detailed configuration 
of the circuit of the fourth embodiment shown in 
FIG. 7. The adjusting circuit of the fifth embodi- 
ment corresponds to the adjusting circuit of the 
second cirucit shown in FIG. 5, but has the dif- 
ferent point in which inputs of the 90 degree phase 
shifters 22b and 23b are inputted from the output 
of the sufbtracter 10 in the same manner of the 
circuit shown in FIG. 7. Accordingly, the 90 degree 
phase shifter 22b and 23b shift with 90 degree the 
chrominance signal outputted from the subtracter 
10 and does not shift the delayed image signal 
outputted from the variable phase shifter 7. Since 
the other configurations are the same as the adjust- 
ing circuit shown in FIG. 5, the duplicational de- 
scription will be omitted with resprct to the con- 
stitutions and operation. 

Next, FIG. 9 shows a configuration of an adjust- 
ing circuit according to a sixth embodimant of the 
present invention. The sixth embodiment is one of 
the more detailed examples of the constitution of 
the fourth embodiment, and corresponds to the 
third embodiment shown in FIG. 6. Even though 
the adjusting circuit shown in FIG. 6 shifts the 
phase of the delayed image signal outputted from 
the variable phase shift control circuit 7 with 90 
degrees, the adjusting circuit according to the sixth 
embodiment shown in FIG. 9 shifts the phase of 
the chrominance signal outputted from the sub- 
tracter 10. Since the other constitution and opera- 
tion are the same as the adjusting circuit shown in 
FIG. 6, the duplicated description will be omitted. 

Here, in the adjusting circuits according to the 
first through third embodiments shown in FIGS. 2- 
6, both of the 90 degree phase shifters 22b and 
23b of the first and second phase detection circuits 
22 and 23 have the inputs supplied from the vari- 
able phase shift circuit 7. Further, in the adjusting 
circuits according to fourth through sixth embodi- 
ments shown in FIGS. 7-9, both of the 90 degree 
phase shifters 22b and 23b of the first and second 
phase detection circuits 22 and 23 have the inputs 



supplied from the subtracter 10. However, the 
present invention is not limited in these embodi- 
ments, one of the 90 degree phase shifters 22b 
and 23b may have an input different from the other 

5 90 degree phase shifter 22b or 23b, which are 
respectively supplied from different components. 

For example, in a seventh embodiment shown 
in FIG. 10, the first phase detection circuit 22 
receives the delayed image signal outputted from 

w the variable phase shift circuit 7 in the same man- 
ner of the circuit according to the first through third 
embodiments, while the second phase detection 
circuit 23 receives the chrominance signal output- 
ted from the subtracter 10 in the same manner of 

75 the circuit according to the fourth through sixth 
embodiments. Since other constitutions and opera- 
tion are the same as the previous embodiments, 
the duplicated description will be omitted. 

FIG. 11 shows an adjusting circuit according to 

20 an eighth embodiment as a concrete example of 
the seventh embodiment shown in FIG. 10. The 
adjusting cirucit of the eighth embodiment has sub- 
stantially the same configuration as the adjusting 
circuit according to the second embodiment shown 

25 in FIG. 5 and the adjusting circuit according to the 
fourth embodiment shown in FIG. 8, but respective 
inputs of both of the 90 degree phase shifters 22b 
and 23b are different from each other. Namely, the 
90 degree phase shifter 22b of the first phase 

30 detection circuit 22 receives the delayed image 
signal outputted from the variable phase shift cir- 
cuit 7, while the 90 degree phase shifter 23b of the 
second phase detection circuit 23 receives the 
chrominance signal outputted from the subtracter 

35 10. Since other constitutions and operation are the 
same as that of the adjusting circuit shown in FIGS. 
5 and 8, there is omitted the duplicated description. 

In the adjusting circuit of the kind for the sev- 
enth embodiment, it is impossible to provide an 

40 embodiment as a concrete example corresponding 
to those of FIGS. 6 and 9. Because one 90 degree 
phase shifter posesses as the other 90 degree 
phase shifter in the first and second phase detec- 
tion circuits 22 and 23 in the third and sixth em- 

45 bodiments. 

FIGS. 12 and 13 are block diagrams respec- 
tively showing YC signal separation automatically 
adjusting circuits according to ninth and tenth em- 
bodiments, respectively, as modified examples of 

50 the seventh and eighth embodiments shown in 
FIGS. 10 and 11, respectively. 

In the adjusting circuits shown in FIGS. 10 and 
11, the first phase detection circuit 22 receives the 
delayed image signal outputted from the variable 

55 phase shift circuit 7, while the second phase detec- 
tion cirucit 23 receives the chrominance signal out- 
putted from the subtracter 10. On the contrary, in 
the ninth and tenth embodiments respectively 
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shown in FIGS. 12 and 13, the first phase detection 
circuit 22 receives the chrominance signal output- 
ted from the subtracter 10, while the second phase 
detection circuit 23 receives the delayed image 
signal outputted from the variable phase shift cir- 
cuit 7. Since other constitution and operation are 
the same as those of the previous embodiments, 
the duplicated description will be omitted. 

As described above as the several embodi- 
ments, the image signal may be used in the place 
of the delayed image signal in order to obtain the 
color burst signal as the reference signal of the 
second phase detection circuit 23. Furthermore, in 
the manner of showing another embodiment as 
shown in FIG. 5 through FIG. 11 in which portions 
corresponding to those in FIG. 2 are attached by 
the same numerals in FIG. 2, the color burst signal 
components of the separated chrominance signal 
as an output of the subtracter 10 can be used as 
the reference signal of the second phase detection 
circuit 23. Still furthermore, when the above-men- 
tioned circuit is configured from a digital circuit, a 
system clock signal which synchronizes with the 
carrier color signal can be used as the above- 
mentioned reference signal. 

According to the above constitution and opera- 
tion, since the luminance signal outputted from the 
adder 11 is compared with the reference signal 
(burst signal) to control the variable gain circuit and 
the variable phase shift circuit in the manner of an 
absent of the color signal component remaining in 
the luminance signal, it is possible to obtain the YC 
separation automatic adjusting circuit having the 
high accuracy. 

Claims 

1. A signal separation automatic adjusting circuit 
for a YC separation comb filter, comprising 

a first signal path for transmitting an image 
signal; 

a second signal path for transmitting a 
delayed image signal which is generated by 
delaying said image signal transmitted through 
said first signal path for a predetermined time; 

a subtracter for obtaining a chrominance 
signal by performing a subtraction between 
said image signal transmitted through said first 
signal path and the delayed image signal 
transmitted through said second signal path; 

an adder for obtaining a luminance signal 
by adding said image signal transmitted 
through said first signal path and the delayed 
image signal transmitted through said second 
signal path; 

reference color burst signal generation 
means for generating a reference color burst 
signal having a same phase as a color burst 



signal included at least in said image signal; 

a residual burst signal level detection cir- 
cuit for performing a synchronous detection 
with respect to a color burst signal component 

5 in said luminance signal responsive to said 

reference color burst signal, and for generating 
a level control signal corresponding to a level 
of said color burst signal component remaining 
in said luminance signal; 

w a first phase detection circuit for receiving 

said image signal and any of said delayed 
image signal and said chrominance signal, for 
performing a phase detection color burst signal 
components in said image signal and any of 

w said delayed image signal and said chromin- 

ance signal, respectively, and for generating a 
first phase shift control signal corresponding to 
a phase difference between both of said color 
burst signal included in said image signal and 

20 said delayed image signal, respectively; 

a second phase detection circuit for re- 
ceiving at least said luminance signal and any 
of said chrominance signal and said delayed 
image signal, for performing a phase detection 

25 with respect to said color burst signal compo- 

nent in said luminance signal responsive to 
said reference color burst signal, and for gen- 
erating a second phase shift control signal 
corresponding to the phase difference between 

30 both of said color burst signal respectively 

remaining in said reference color burst signal 
and said luminance signal; 

gain adjusting means for adjusting a gain 
between said first and second signal paths 

35 corresponding to said level control signal gen- 

erated by said residual burst signal level de- 
tection circuit; and 

delay adjusting means for adjusting a de- 
lay between said first and second signal paths 

40 corresponding to said first and second phase 

shift control signal. 

2. The signal separation automatic adjusting cir- 
cuit according to claim 1 , wherein 
45 said reference color burst signal is any of 

color signals included in said image signal, 
said delayed image signal and said chromin- 
ance signal. 

50 3. The signal separation automatic adjusting cir- 
cuit according to claim 1 or 2, wherein 

said second signal path is comprised of a 
delay element, a variable gain circuit and a 
variable phase shift circuit which are connect- 

55 ed in series one another. 

4. The signal separation automatic adjusting cir- 
cuit according to claim 1 , wherein 
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said residual burst signal level detection 
circuit comprises a first multiplier for multiply- 
ing said luminance signal as the output of said 
adder with said image signal, a first low pass 
filter (LPF) for smoothing a output from said 5 
first multiplier. 

5. A signal separation automatic adjusting circuit 
for a YC separation comb filter, comprising 

a first signal path for transmitting an image w 
signal; 

a second signal path comprising a delay 
element for outputting a delayed image signal 
by delaying said image signal for a predeter- 
mined time period, a variable gain circuit for 75 
changing a gain included in said delayed im- 
age signal, and a variable phase circuit for 
changing a phase of said delayed image signal 
and for transmitting said delayed image signal; 

a subtracter for obtaining a chrominance 20 
signal by performing a subtraction between 
said image signal transmitted through said first 
signal path and the delayed image signal 
transmitted through said second signal path; 

an adder for obtaining a luminance signal 25 
by adding said image signal transmitted 
through said first signal path and the delayed 
image signal transmitted through said second 
signal path; 

reference color burst signal generation 30 
means for generating a reference color burst 
signal having a same phase as a color burst 
signal included at least in said image signal; 

a residual burst signal level detection cir- 
cuit for performing a synchronous detection 35 
with respect to a color burst signal component 
in said luminance signal responsive to said 
reference color burst signal, and for generating 
a level control signal corresponding to a level 
of said color burst signal component remaining 40 
in said luminance signal; 

a first phase detection circuit for receiving 
said image signal and said delayed image 
signal, for performing a phase detection color 
burst signal components in said image signal 45 
and said delayed image signal, and for gen- 
erating a first phase shift control signal cor- 
responding to a phase difference between both 
of said color burst signal included in said im- 
age signal and said delayed image signal; 50 

a second phase detection circuit for re- 
ceiving at least said luminance signal and said 
chrominance signal, for performing a phase 
detection with respect to said color burst signal 
component in said luminance signal responsive 55 
to said reference color burst signal, and for 
generating a second phase shift control signal 
corresponding to the phase difference between 



both of said color burst signal respectively 
remaining in said reference color burst signal 
and said luminance signal; 

said variable gain circuit for adjusting a 
gain between said first and second signal 
paths corresponding to said level control signal 
generated by said residual burst signal level 
detection circuit; and 

said variable delay cirucit for adjusting a 
delay between said first and second signal 
paths corresponding to said first and second 
phase shift control signals. 

6. The signal separation automatic adjusting cir- 
cuit according to claim 5, wherein 

said residual burst signal level detection 
circuit comprises a first multiplier for multiply- 
ing said image signal with said luminance sig- 
nal on the basis of a burst gate pulse as said 
reference color burst signal, and a first LPF for 
generating said level control signal by smooth- 
ing an output of said first multiplier and for 
outputting said level control signal to said vari- 
able gain circuit; 

said first phase detection circuit comprises 
a first 90 degree phase shifter for shifting a 
phase of said delayed image signal outputted 
from said variable phase shift circuit with 90 
degrees, a second multiplier for multiplying an 
output of said first 90 degree phase shifter with 
said image signal on the basis of said burst 
gate pulse, and a second LPF for generating 
said first phase shift control signal by smooting 
an output of said second multiplier and for 
outputting said first phase shift control signal to 
said variable phase shift circuit; and 

said second phase detection circuit com- 
prises a second 90 degree phase shifter for 
shifting a phase of said delayed image signal 
outputted from said variable phase shift circuit 
with 90 degrees, a third multiplier for multiply- 
ing an output of said second 90 degree phase 
shifter with said luminance signal on the basis 
of said burst gate pulse, and a third LPF for 
generating said second phase shift control sig- 
nal by smooting an output of said third multi- 
plier and for outputting said second phase shift 
control signal to said variable phase shift cir- 
cuit. 

7. The signal separation automatic adjusting cir- 
cuit according to claim 5, wherein 

said residual burst signal level detection 
circuit comprises a first multiplier for multiply- 
ing said image signal with said luminance sig- 
nal on the basis of a burst gate pulse as said 
reference color burst signal, and a first LPF for 
generating said level control signal by smooth- 
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ing an output of said first multiplier and for 
outputting said level control signal to said vari- 
able gain circuit; 

said first phase detection circuit comprises 
a 90 degree phase shifter for shifting a phase 5 
of said delayed image signal outputted from 
said variable phase shift circuit with 90 de- 
grees, a second multiplier for multiplying an 
output of said 90 degree phase shifter with 
said image signal on the basis of said burst w 
gate pulse, and a second LPF for generating 
said first phase shift control signal by smooting 
an output of said second multiplier and for 
outputting said first phase shift control signal to 
said variable phase shift circuit; and w 

said second phase detection circuit com- 
prises said 90 degree phase shifter for shifting 
a phase of said delayed image signal output- 
ted from said variable phase shift circuit with 
90 degrees, a third multiplier for multiplying an 20 
output of said 90 degree phase shifter with 
said luminance signal on the basis of said 
burst gate pulse, and said second LPF for 
generating said second phase shift control sig- 
nal by smooting an output of said third multi- 25 
plier and for outputting said second phase shift 
control signal to said variable phase shift cir- 
cuit. 

8. A signal separation automatic adjusting circuit 30 
for a YC separation comb filter, comprising 

a first signal path for transmitting an image 
signal; 

a second signal path comprising a delay 
element for outputting a delayed image signal 35 
by delaying said image signal for a predeter- 
mined time period, a variable gain circuit for 
changing a gain included in said delayed im- 
age signal, and a variable phase circuit for 
changing a phase of said delayed image signal 40 
and for transmitting said delayed image signal; 

a subtracter for obtaining a chrominance 
signal by performing a subtraction between 
said image signal transmitted through said first 
signal path and the delayed image signal 45 
transmitted through said second signal path; 

an adder for obtaining a luminance signal 
by adding said image signal transmitted 
through said first signal path and the delayed 
image signal transmitted through said second so 
signal path; 

reference color burst signal generation 
means for generating a reference color burst 
signal having a same phase as a color burst 
signal included at least in said image signal; 55 

a residual burst signal level detection cir- 
cuit for performing a synchronous detection 
with respect to a color burst signal component 



in said luminance signal responsive to said 
reference color burst signal, and for generating 
a level control signal corresponding to a level 
of said color burst signal component remaining 
in said luminance signal; 

a first phase detection circuit for receiving 
said image signal and said chrominance signal 
outputted from said subtracter, for performing 
a phase detection color burst signal compo- 
nents in said image signal and said chromin- 
ance signal, and for generating a first phase 
shift control signal corresponding to a phase 
difference between both of said color burst 
signal included in said image signal and said 
chrominance signal; 

a second phase detection circuit for re- 
ceiving said luminance signal and said 
chrominance signal, for performing a phase 
detection of said color burst signal compo- 
nents in said luminance signal on he basis of 
said reference color burst signal, and for gen- 
erating a second phase shift control signal 
corresponding to the phase difference between 
both of said color burst signal components; 

said variable gain circuit for adjusting a 
gain between said first and second signal 
paths corresponding to said level control signal 
generated by said residual burst signal level 
detection circuit; and 

said variable delay cirucit for adjusting a 
delay between said first and second signal 
paths corresponding to said first and second 
phase shift control signals. 

9. The signal separation automatic adjusting cir- 
cuit according to claim 8, wherein 

said residual burst signal level detection 
circuit comprises a first multiplier for multiply- 
ing said image signal with said luminance sig- 
nal on the basis of a burst gate pulse as said 
reference color burst signal, and a first LPF for 
generating said level control signal by smooth- 
ing an output of said first multiplier and for 
outputting said level control signal to said vari- 
able gain circuit; 

said first phase detection circuit comprises 
a first 90 degree phase shifter for shifting a 
phase of said chrominance signal outputted 
from said subtracter with 90 degrees, a second 
multiplier for multiplying an output of said first 
90 degree phase shifter with said image signal 
on the basis of said burst gate pulse, and a 
second LPF for generating said first phase 
shift control signal by smooting an output of 
said second multiplier and for outputting said 
first phase shift control signal to said variable 
phase shift circuit; and 

said second phase detection circuit com- 
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prises a second 90 degree phase shifter for 
shifting a phase of said chrominance signal 
outputted from said subtracter with 90 de- 
grees, a third multiplier for multiplying an out- 
put of said second 90 degree phase shifter 5 
with said luminance signal on the basis of said 
burst gate pulse, and a third LPF for generat- 
ing said second phase shift control signal by 
smooting an output of said third multiplier and 
for outputting said second phase shift control w 
signal to said variable phase shift circuit. 

10. The signal separation automatic adjusting cir- 
cuit according to claim 8, wherein 

said residual burst signal level detection w 
circuit comprises a first multiplier for multiply- 
ing said image signal with said luminance sig- 
nal on the basis of a burst gate pulse as said 
reference color burst signal, and a first LPF for 
generating said Ivel control signal by smooth- 20 
ing an output of said first multiplier and for 
outputting said level control signal to said vari- 
able gain circuit; 

said first phase detection circuit comprises 
a 90 degree phase shifter for shifting a phase 25 
of said chrominance signal outputted from said 
subtracter with 90 degrees, a second multiplier 
for multiplying an output of said 90 degree 
phase shifter with said image signal on the 
basis of said burst gate pulse, and a second 30 
LPF for generating said first phase shift control 
signal by smooting an output of said second 
multiplier and for outputting said first phase 
shift control signal to said variable phase shift 
circuit; and 35 

said second phase detection circuit com- 
prises said 90 degree phase shifter for shifting 
a phase of said chrominance signal outputted 
from said subtracter with 90 degrees, a third 
multiplier for multiplying an output of said 90 40 
degree phase shifter with said luminance sig- 
nal on the basis of said burst gate pulse, and 
said second LPF for generating said second 
phase shift control signal by smooting an out- 
put of said third multiplier and for outputting 45 
said second phase shift control signal to said 
variable phase shift circuit. 

11. A signal separation automatic adjusting circuit 

for a YC separation comb filter, comprising 50 

a first signal path for transmitting an image 
signal; 

a second signal path comprising a delay 
element for outputting a delayed image signal 
by delaying said image signal for a predeter- 55 
mined time period, a variable gain circuit for 
changing a gain included in said delayed im- 
age signal, and a variable phase circuit for 



changing a phase of said delayed image signal 
and for transmitting said delayed image signal; 

a subtracter for obtaining a chrominance 
signal by performing a subtraction between 
said image signal transmitted through said first 
signal path and the delayed image signal 
transmitted through said second signal path; 

an adder for obtaining a luminance signal 
by adding said image signal transmitted 
through said first signal path and the delayed 
image signal transmitted through said second 
signal path; 

reference color burst signal generation 
means for generating a reference color burst 
signal having a same phase as a color burst 
signal included at least in said image signal; 

a residual burst signal level detection cir- 
cuit for performing a synchronous detection 
with respect to a color burst signal component 
in said luminance signal responsive to said 
reference color burst signal, and for generating 
a level control signal corresponding to a level 
of said color burst signal component remaining 
in said luminance signal; 

a first phase detection circuit for receiving 
said image signal and said delayed image 
signal, for performing a phase detection color 
burst signal components in said image signal 
and said delayed image signal, and for gen- 
erating a first phase shift control signal cor- 
responding to a phase difference between both 
of said color burst signal included in said im- 
age signal and said delayed image signal; 

a second phase detection circuit for re- 
ceiving at least said luminance signal and said 
chrominance signal, for performing a phase 
detection with respect to said color burst signal 
component in said luminance signal responsive 
to said reference color burst signal, and for 
generating a second phase shift control signal 
corresponding to the phase difference between 
both of said color burst signal respectively 
remaining in said reference color burst signal 
and said luminance signal; 

said variable gain circuit for adjusting a 
gain between said first and second signal 
paths corresponding to said level control signal 
generated by said residual burst signal level 
detection circuit; and 

said variable delay cirucit for adjusting a 
delay between said first and second signal 
paths corresponding to said first and second 
phase shift control signals. 

12. The signal separation automatic adjusting cir- 
cuit according to claim 1 1 , wherein 

said residual burst signal level detection 
circuit comprises a first multiplier for multiply- 
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ing said image signal with said luminance sig- 
nal on the basis of a burst gate pulse as said 
reference color burst signal, and a first LPF for 
generating said level control signal by smooth- 
ing an output of said first multiplier and for 
outputting said level control signal to said vari- 
able gain circuit; 

said first phase detection circuit comprises 
a first 90 degree phase shifter for shifting a 
phase of said delayed image signal outputted 
from said variable phase shift circuit with 90 
degrees, a second multiplier for multiplying an 
output of said first 90 degree phase shifter with 
said image signal on the basis of said burst 
gate pulse, and a second LPF for generating 
said first phase shift control signal by smooting 
an output of said second multiplier and for 
outputting said first phase shift control signal to 
said variable phase shift circuit; and 

said second phase detection circuit com- 
prises a second 90 degree phase shifter for 
shifting a phase of said delayed image signal 
outputted from said variable phase shift circuit 
with 90 degrees, a third multiplier for multiply- 
ing an output of said second 90 degree phase 
shifter with said luminance signal on the basis 
of said burst gate pulse, and a third LPF for 
generating said second phase shift control sig- 
nal by smooting an output of said third multi- 
plier and for outputting said second phase shift 
control signal to said variable phase shift cir- 
cuit. 

13. A signal separation automatic adjusting circuit 
for a YC separation comb filter, comprising 

a first signal path for transmitting an image 
signal; 

a second signal path comprising a delay 
element for outputting a delayed image signal 
by delaying said image signal for a predeter- 
mined time period, a variable gain circuit for 
changing a gain included in said delayed im- 
age signal, and a variable phase circuit for 
changing a phase of said delayed image signal 
and or transmitting said delayed image signal; 

a subtracter for obtaining a chrominance 
signal by performing a subtraction between 
said image signal transmitted through said first 
signal path and the delayed image signal 
transmitted through said second signal path; 

an adder for obtaining a luminance signal 
by adding said image signal transmitted 
through said first signal path and the delayed 
image signal transmitted through said second 
signal path;r 

reference color burst signal generation 
means for generating a reference color burst 
signal having a same phase as a color burst 



signal included at least in said image signal; 

a residual burst signal level detection cir- 
cuit for performing a synchronous detection 
with respect to a color burst component in said 

5 luminance signal responsive to said reference 

color burst signal, and for generating a level 
control signal corresponding to a level of said 
color burst signal component remaining in said 
luminance signal; 

w a first phase detection circuit for receiving 

said image signal and said chrominance signal 
outputted from said subtracter, for performing 
a phase detection color burst signal compo- 
nents in said image signal and said delayed 

w image signal, and for generating a first phase 

shift control signal corresponding to a phase 
difference between both of said color burst 
signal included in said image signal and said 
delayed image signal; 

20 a second phase detection circuit for re- 

ceiving at least said luminance signal and said 
delayed image signal, for performing a phase 
detection with respect to said color burst signal 
component in said luminance signal responsive 

25 to said reference color burst signal, and for 

generating a second phase shift control signal 
corresponding to the phase difference between 
both of said color burst signal respectively 
remaining in said reference color burst signal 

30 and said luminance signal; 

said variable gain circuit for adjusting a 
gain between said first and second signal 
paths corresponding to said level control signal 
generated by said residual burst signal level 

35 detection circuit; and 

said variable delay cirucit for adjusting a 
delay between said first and second signal 
paths corresponding to said first and second 
phase shift control signals. 

40 

14. The signal separation automatic adjusting cir- 
cuit according to claim 13, wherein 

said residual burst signal level detection 
circuit comprises a first multiplier for multiply- 

45 ing said image signal with said luminance sig- 

nal on the basis of a burst gate pulse as said 
reference color burst signal, and a first LPF for 
generating said level control signal by smooth- 
ing an output of said first multiplier and for 

50 outputting said level control signal to said vari- 

able gain circuit; 

said first phase detection circuit comprises 
a first 90 degree phase shifter for shifting a 
phase of said chrominance signal outputted 

55 from said variable phase shift circuit with 90 

degrees, a second multiplier for multiplying an 
output of said first 90 degree phase shifter with 
said image signal on the basis of said burst 
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gate pulse, and a second LPF for generating 
said first phase shift control signal by smooting 
an output of said second multiplier and for 
outputting said first phase shift control signal to 
said variable phase shift circuit; and 5 

said second phase detection circuit com- 
prises a second 90 degree phase shifter for 
shifting a phase of said chrominance signal 
outputted from said subtracter with 90 de- 
grees, a third multiplier for multiplying an out- w 
put of said second 90 degree phase shifter 
with said luminance signal on the basis of said 
burst gate pulse, and a third LPF for generat- 
ing said second phase shift control signal by 
smooting an output of said third multiplier and 75 
for outputting said second phase shift control 
signal to said variable phase shift circuit. 



20 



25 



30 



35 



40 



45 



50 



55 



13 



EP 0 617 564 A2 



CD 

CO 

LU 
O 
■ZL 



o 



CD 
CO 

LU 

O 




'^0 



LU 

— I h- 




OQ — 




<LUh-3 


< — 


— COLL.O 




on «< — en 




-< n: n= — 




>CL C/)0 




t 








3 i — 




OQ — 




■< ID 




— 2: o 




or — cc 


< — 


-< -< — 









LO 



>- LU 



CD 



LUOD 
CO LU CJ) 
*<C I— oc 
DC LU — 
CL Q O 



LU LU O 
> I— QC 
LU LU — 
_J O O 



LU 
CO 




LU <C 
CD ^ 

CD 

s — 

— CO 



CC 

< 

CC 
O 

CC 
Q_ 



CD 

Ll_ 



14 



EP 0 617 564 A2 



o 






uu 




o 




2: __i 


— ^ 








o — 


— o 


CC CO 


s — 


m 


ZD CO 


o 


1 


^? 


2^ 



'Mi) 



OQ — 
-< LU I — ZD 
— COLLO 

-< dz zc — 

> Q_ CO O 



CO — 
«< ZD 

— 2: o 
oc — or 
-< -< — 

> O CJ 



>- 1 
-< : 



UJ _J 
Q LU 



CO 

oi^y^ 



OJ 



O I 

ZLUOZ 
O CO LU O 

o -< h— cr 

LUZCLU — 
(/)CLQO 



OJ 

SI 



I — LU O ZD 
CO CO LU O 

ct: -< h- cc 
— zc lu — 

LLO.QU 



_Q 

<«— OJ 







cc 






UJ 


LL. 




_l 


Q_ 




Q_ 


-J 




h- 




< 


1 






ZD 




< 





_J o 

-< — I— 

ZD I 

CD I O ZD 

— LU LU O 

CO d> i — cc 

LU LU LU — 
CC I Q O 



! OJ 



LU -=C 

cz> ^ 



15 



EP 0 617 564 A2 



r 

3* 



I MAGE 
SIGNAL 



BURST 

GATE 

PULSE 



OUTPUT 
o 



LUMINANCE 
SIGNAL Sb 



OUTPUT 2 
o 



NJ 



r 

4* 



2la (22a,23a) 



G A TE 



44 



7^7 



777" 



Fl G. 3 



16 



EP 0 617 564 A2 



SIGNAL S A 



SIGNAL S B 



OUTPUT 



OUTPUT 2 



SIGNAL Sb 

OUTPUT I 

OUTPUT 2 

SIGNAL S B 
1 OUTPUT I 
OUTPUT 2 






10 
2 

10 
2 



FIG. 4 



17 



EP 0 617 564 A2 



-< 



LU 

^ —I 




3 t 
cn-< — oc 




oj 




+ 



o 

OJ 
OJ 



1 



LU 
LU 

cc 
o 

LULU 
Q(/)L 

CD Q_ CO 



or 



CO 



oc 

LU 



OJ 



t L. 



CO 
OJ 



LU 
LU 

OC OC 
CD LU 

<C — 

on 

CD CL. CO 



CO 
OJ 



LU 



OJ 

OJ 







LU 


u_ 




1 


CL 




Q_ 




< 








1 T 
LI 






ZD 









o 

CC 

cH o 



j 



O 

&° 

=n o 

CL. — 



O 



_Q 

OJ 



— I o 
-< — I — 

ZD I 

CD —1 CD ZD 
— LU LU O 
CO>f— QC 
LU LU LU — 
OC — I Q CD 



CO 
OJ 



OJ 
OJ 



r 



UJ 

CO 



LU 
CD 

to 
cr 

3 
DO 



OJ 



LO 

CD 

LL 



18 



EP 0 617 564 A2 



LU 




O 


LU 










— C3 




§ CO 


— o 


DC 


ZD CO 


ZC 




o 






LU . 
Q 1 



33 







LU 


LL. 




—1 


CL 




Q_ 




< 




1 




»— 






-J 
















cu 





Q-IOD 
— LU LU C_> 
CO > h— DC 



19 



EP 0 617 564 A2 



CO 

LU 
O 



O 
DC 



0 
00 

LU 
O 




y I — 




CD — 




<LUh-3 




— CO LL. O 




QC -< — QC 


< 


-< dz zc — 




>Q_C/)0 




T 




y i — 




QQ — 




-< ZD 




— 2:0 


< 


QC — QC 




-< -< — 




> CD O 





>- UJ 



Q UJ 



O I 

ZLUOD 
O CO UJ o 
O -<C I — QC 
LUX UJ — 
WO.QO 



CM 
CNJ 




Q I O ZD 

— LU LU O 
CO > I — QC 
LU LU LU — 
QC _J O O 



rvi-p- 



03 

1 



UJ ZD 
CO o 
-J QC 
ZD — 
Q_ O 

LU 2! 
h- CD 
-< — 
CD H- 

-a: 

h- QC 
CO LU 
QC 2: 
ZD LU 
CO CD 



CD 



LL 



LU -< 

cd ^: 

-< CD 
— CO 



20 



EP 0 617 564 A2 



o 

LU 
CD 

— -< -a: 
CD CD — CD 

cc — s — 
in co =d oo 
o _j 



LU 

I I— 

CO — 
-< LU I— ZD 
— CO LL_ CD 

CC — or 

-< DZ DZ — 
> CL (/) O 



CD ^ 



m — 
-< ZD 

— -2L CD 

or — cc 
-< — 

> CD CD 



>- LU 

-< s 

_l LU 
LU _l 
Q LU 



J 



o 

cm ' 



1 



LU 
LU 

CC CC 
CD LU 
LU LU J— 
O CO LU 
-< — 
CD DZ DZ 
CD Q_ CO 



UL 
OL 



CO 



CO 



O 
DC 
LU — 
CO CD 
-< 

zc z 

CL. CD 

Q *— 
Z CD 
O LU 
CD I — 
LU LU 
CO CD 



LU 
LU 

DC DC 
CD LU 
LU LU h— 
Q COLL 
-< — 
oil 
co O- CO 



TO 



JD — 

CM 

CM 



CO I 
DC J 



CD 
DC 

I CD 

; z 
: cd 

■ |Z 
o 







ER 


u_ 




_J 


Q_ 




Q_ 




< 








1 T 

L 1 






ZD 









co 



CO 



ZD 
CL. 



CO 

cc 



LL 



_J CD 

«<: — i— 

ZD I — ■ — 
Q — I CD ZD 
— LU LU CD 
CO > I — DC 
LU LU LU — 
CC _J CD CD 



21 



EP 0 617 564 A2 



o 


LU 


z _J 


O 


-< -< 


Z _J 




-< -*£ 


— CD 




S — 


— CD 


O CO 




cc 




in 


—I 








CO — 
-< ZD 
— SI CD 
CC — DC 
-eC — 



>- UJ 



J 



cn 



CD 







CC 
LU 


LL 




1 








Q_ 


< 








1 T 
L I 






ZD 










03 





y _ 



— )— 

ZD 1 

Q I CD ZD 

— LU LU CD 
GO > h- CC 
LU LU LU — 

cn 1 q u 



/N ^_ 
Cxl 



LU 
cd 

CD 



22 



EP 0 617 564 A2 



CD 
CO 
LU 

o 



CD 

CO 

LU 
O 



<N1 



O 

DC 
ZC 

o 

















VARIABLE 
PHASE 
SHIFT 
CIRCUIT 




< ' 



9y^ 



CO 



'^0 



3 



LU 

— I J — ■ 

CO — 

-< ZD 

— 2: o 

DC — DC 

-< -< — 

> CD O 



>- LU 



O I 

2LUOD 
O CO LU O 

o-<h-oc 

LU DZ LU — 
COCLQO 



CXI 



0- 



HLUOD 
CO CO LU O 
DC -=C I — DC 

— zn lu — 

LLCLQO 



_1 O 
-< — 1— 
ZD I 

— LU LU O 
CO > I — DC 
LU LU LU — 
DC — I O O 



LU ZD 
CO o 
_J DC 
ZD — 
Q_ O 

LU Z 
h- O 

■<c — 

CD I— 

1 — DC 
CO LU 

oc ^: 

ZD LU 
CO CD 



CD 

u_ 



LU 

cd 

<C CD 
— CO 



23 



EP 0 617 564 A2 



— -< — CD 
So ZD CO 



CO 



3 £ 



: o 

DC — DC 



>- LU 



LU — 1 
O LU 



3 



o 

CO 
Csl 



CXI 



1 



LU 
LU 

DC CC 
CD LU 

oxx 

<D Q_ CO 



LL 



CO 
CO 



DC 
LU 



CNl 



LU 
LU 

DC DC 
CD LU 



CD 



o 

CnJ 
CVJ 



LL 



CO 

eg 

Osl 



DC 







oc 

LU 


LL_ 




_J 


CL 








< 








1 T 






ZD 









CO 
CnJ 



CNJ 
CvJ 



_l o 



o 

DC 

cHo 



o 

DC 



£° 

I — o 

CO 
DC 

LU Q 



T— OJ 



— LU LU O 
CO > 1 — oc 
/■vj LU LU LU — 



CO 
OJ 



ZD 
D_ 

— tpS 

CD 



CD 



CD 



CD 
— CO 



24 



EP 0 617 564 A2 



cd 

CO 

LU 

O 



O 
DC 



o 



CD 

CO 

LU 
O 

-< 



2^ co 



LU 




— I h- 




CO — 




■<C LU 1 — ZD 




— C/)LLO 




CC -< — DC 


< — 


■<dzdz — 




>Q-COO 




t 




LU 

_J h- 




CO — 




-< ZD 




— ^ CD 




CC — DC 


< — 


-< -< — 









>- LU 



LU . 
CD I 



CO 



Csl 



Q 1 

ZLUUD 
O CO LU O 
CD -<C I — DC 
LU DZ LU — 
C/)Q_QU 



Csl 
CXI 



I — LU CD ZD 
CO CO LU CD 

cr <h-cr 

— DZ LU — 
LLQ.QO 



— I CD 
-< — I— 

ZD 1 

Q — I CD ZD 
— LU LU CD 
OO > } — DC 
LU LU LU — 
DC — I CD O 



LU -< 

cd :z: 

<C CD 
— CO 




03 

2 



CO o 
— I DC 



CL. CD 



CD 



CO CD 



25 



EP 0 617 564 A2 



EE**- 

QC CO 



'M 5 



«:-< 

— CD 




-< LUI— ZD 
— C/5LLO 
QC -< — QC 

<xx- 

>£LCOO 




CM 



O 



1 



IJJ 
UJ 

DC DC 

CD LU 



ox: 

CO Q_ ( 



CO 



QC 
LU 



CO 
Cvl 



LU 
LU 

QC QC 
CD LU 

«< — 
oxx 
cd a. co 



1_L_ 
Cl- 



OU 
CNJ 

CvJ 



QC 
UJ 

I 

Q_ 



Cxi 
(Nl 







QC 
LU 


Li- 




__l 


CU 




Q_ 




< 




-J 




H— 






1 






ZD 






ZE 



CVJ 



o 

o 

s: 
o 

I— 

CD 

LU 

CD 



CO 

eg 



o 

QC 



O 



Cvl 

evi 



zc o 

Q_ — 
1— o 



t 



ZD 
CD 



CO 

CD 



_J o 

— I— 

ZD I 

O — 1 O ZD 
— LU LU O 
CO > I — QC 
LU LU LU — 
OCJQO 



CV1 



26 



